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BORDER SCOUTING THE ^ 
NEW MAJWFACTURING f ECHNOLOGffiS 

Introduction 

While much of the pbpuJar or futuristic literature concentrates upon the "dramatic" 
breakthroughs in the applications of computers m mattttfacturing, community colleges 
are faced with the very practical queation of determining how these trends actually 
translate into programs for students aud Ibcai busing and industry. The purpose of 
this paper is to discuss how the new manufacturing technologies affect the development 
of community college pr ^grams, and in particular, it will eoncehtrate oh how Michigan 
community colleges have developed a capacity to respond to changes in this critical 
area. 

What Are Computer-Based Manufacturing Technologies? 

The scope of mahufacturihg industries has been dramaticaHy altered by the 
application of the computer (See Chart No 1) Actually, many of the specific "new 
techhologies,'* such as Computer Numerical Coatrdl and Cbmputer-Aided Design, were 
developed in U.S. industri^ in the 195(te and early 1960s, but the widespread 
implementation of these techniques did hot occur until the late 197^. The initiation of 
international competition in American manufacturing forced many firms to turt to 
computer devices as a means of both lowering their production costs and producing 
more reliable and better quality products in the marketplace. The implementation of 
these technologic sthd their subsequent development have always been market-driven. 

CbEBputer-cbhtr6H€5d mahufacturihg operations, howevef^ are bnly the first step in the 
process (See Chart Nb. 2). The major economic * pay-off" for computer-controlled 
device, of couree, is hot in the operation of one device, but the ability to integrate a 



For %ht purposes of this siudy we understand compater-based maLnuraeCurins lechnblbgiM to mean the 
appUc^ida of j»mpMter technologjr to the plannLig, dengn^ and muu^urjuDg^^b^ 
includea both the "hard" tee^ologies sueh M^Cbmputei^Aid^^^ Control^ and 

Machine \^on, and the "wft;- technplb^a which uae ebmputen to "man^e" the procen such as 
S^istical Proccas Control^ Jwt Jn Timci^ ml Gomputer Aaristed Praces Plaiining. For mi overview of 
the area^ see: editors of the American Machinist, ^mpatefs In M a nufa etariag (New York: McGraw IBU; 
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• Gemputer-Aided Process Planning 

• Statistical Process Gontrol 

• Numerical Control/Computer- Numerical 
Control MaeSine Tools 

• Programmable Controllers 

• Cbmputef-Aided Design 

i CoBaputer-Aided Engineering 

• Local Area Networks 

• Group TecMology 

i In-Process Automatic Inspection 

• Industrial Robots 

• Automated Material Handling Systems 
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number of different machines into a cbmpre£eIlsi^re system, thus, the goal 6f eSmputer 
Integrated Manufacturing (CIM) rapidly superseded the sSle application of a cOmputer- 
controiled device upon one machine. Most observers believe that the real impact of 
computer-based technologies will arrive wiien they czn be operated by a company in a 
coordinated fashion;^ 

While the new cbmputer-based technologies are composed of specific 6h-the-plant-floor 
machinenr, such as CNC, Robotics, Automatic Guided Vehicles, and Programmable 
Controllers, there are other c5mputer-based applications in the areas of scheduling, 
inspection, inventory control, and engineering that are veiy sighificant to the operation 
of a fflodern industrial firm. These "softer" technologies-such as Statistical Process 
eontrol (SPe), Gomputer-Assisted Engineering (GAE), or tb5al Area Networks (LAN)- 
are being rapidly deployed by firms to aid in the goal of greater cbordinatioh of the 
prbce^fffl at the firm level. 

Finally, and perhaps most important for the purpcee of this ahalj^is, is that the 
implementation of computer-based manufacturing proce^es can take a number of 
different forms. The flexibility of the systems uhderecbi-e a point which was often 
missed in earlier periods 6( technology implementation: that the d^igh of the work 
proce^ is not a "technical" issue, but one in which the implementation of technology is 
mediated by a number of social and organizational factors. There is ho "5he best" way 
to deploy a CNC machine in a firm. There are a variety of factors that must be 
coieidered; to name a few: the strategy of the firih ih the production process, the 
current skill levels of the operators, and the new products that might be made by the 
machineiy. Ultimately, the choice will be based on optimizing what the firm has 
determined will be its overall strategic plan. 



shwild^e clear that th?3 js a dimcult procedure to accomplish-and tbere are veiy few^tiS 
GIM: facilities otHw tbaiL prototjrpe or demoiBtrations. Rather^ maaf eojmpaua &a^e partial 
dj^elopaente of throng ths of Fleadbfe Mahufactunng Sy^ For a discosion of the 
J^nces ietween how Japanese and Ain«jcaa rirms use theb FS^ systems, see: Ramchandran 
Jadcumar, Post Industrial Manufacturing, Harvard Bn sing g Review . Noveinber-Deceinber, 1986, pp; 
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The Effect of Computer-Based Tecfinoiogies on Jobs and SkiHs 

For community colleges, perhaps the m&st important question is: How does this new 
technology relate to changes in occupational skill requirements? In general, there have 
been some misleading views which need to be dispelled. One is the belief that these 
technologies will create endless new possibilities for "high tech work." There is little 
empirical data to suggest that new computer-based technologies will create more 
opportunities in the manufacturing industry. Indeed, a careful examination of one 
specific computer-based device (i.e., robotic applications) suggests that while there are 
jobs gained in maintenance, prbgrammihg, and the applications area, robots have 
replaced operators. There are about 2.5 workers for eveiy application in standard batch 
and assembly production. As a result, there is little doubt that manufacturing 
employment (if the present level of domestic manufacturing production continues to 
decline) will decline in absolute numbers as more computer-based technologies are 
deployed. For example, automobile assembly plants used to require 4,000 workers for 
two-shift operations. They now require ^bnly 2800 workers to manufacture the same 
amount of care-a decline of 30%. An engine plant has less than 350-400 Workers 
indirectly involved in the production line, and most are in the final operations and 
testing sections. 

The percentage of production workers in the industry has gradually shrunk over the 
past 50 years, but there has been a long-term trend in raising the skill level of 
employees. Hsihg examplra from the auto industry, there has been an increasing 
percentage of skilled workers versie unskilled workers in overall industry-wide 
employment. During the 194ds, there were eight prbductibh wbrfcere for every skilled 
worker at General Motors. Ih 1978, there were five unskilled workers for eveiy skilled 
worker. Five years later in 1983 the ratib was four to one.' Ih some engine plants, the 
percentage of skilled workers has reached 30% of the plant workforce, when only a 
decade ago it was 19%. Th«e long-term trends are expected to continue with the 
increasing deplc^ent of computer-based machinery. Bne of the few detailed 



^eter Unterweger, Technology and Jobs. United Auto Workers Researcfi Department, May, 1986, p. 8; 
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examinations of changing skills in the autdmbbile industry was undertaken by the 
Canadian government. It predicts a drop in unskilled workers in Gahadian plants by 
1990* from 62% to 51%.^ 

The deplbytneht of computer-based technologies intensifies the long-term trend of 
rising skill levels within all manufacturing occupatiohal categories. The Manufacturing 
Studies Board conducted a study of 16 major plants that have extensively introduced 
computer-based manufacturing technologies. The study indicated a significant increase 
in skills necessary to conduct most hourly ehgineerihg and mahagemeht work. All plants 
visited by committee members had increased their training programs for all 
occupational categories sighificahtly since they adopted computer-based equipment.^ 

Although there is an increase in the necessity of specific technical skills, there is also 
an increase in the types of skills necesary to implement the new computer-based 
technologies that were different from past machinery. 

Instead of learning a single skill on how to run one machine, wdrkere must develop 
overall skills to integrate data, troubleshoot problems, and understand th^ relatjdriships 
among increasingly integrated equipment; in brief, it is nectary to understand iHe 
overall process of prbductida and their role within it. The new training requirements 
are skill-oriented, based around principles of design and mechanical or electrical 
engineering theoriw. But also included in the requirements is the workers' ability to 
think about the entire manufacturing process. 

New technologies have also brought into the workforce a cbhcerh regarding 
interpersonal and "team" skills. This concern has transformed training programs into 
more general courees in production strategies and trbubleshddtihg, and has raised 



__ _ _ — — . _ _ __ ___ — _. 

-j_ Canadian pccttp^iphiU_Ri^i^tbn System, Report of t&e Aatomntlve Indmtry Hainan Rex)Urce8 Task 
Force (Emplc^eht and Immi^^ion, Gansda, 1986). '~ 

» review of the study^ see: "People ^d Automation," American MKrhinate and Aul»Bi*t^ 
WMiafaeturinK. June 1986, pp. 98-iii; 



ERIC 



10 



7 



an issue for management concerning the workers' ability to read, write, and 
communicate. 



In summary, the deployment of the new manufacturing technologies wiil eliininate 
certain jobs, but they will also raise the skill level of the remaining workers in 
manufacturing. Moreover, In the process of implementing these new technologies, there 
is an immediate demand for increased skills both in the technical and critical thinking 
skills. Indeed, successful implementation of new technologies is often based upon the 
availability of these skills among the entire workforce of the firm. 

Community College Response 

The community college response to new technology has undergone a substantial 
transition since these " trends were isolated in the early 1980s. The first reaction was 
for colleges to begin "training'' for these new technologies. Normally, this meant the 
development of conventional one- or two-year programs, the ordering of "state of the 
art" equipment, and the assignment of faculty to the new program area. This was the 
initiation of high tech programs of le^ than a decade ago. 

Despite the warnings by a few analysts that the high tech Jobs were not very 
substantial, community colleges often pushed ahead with prograins in areas which were 
restricted to the new technologies. An example can be found in the area of robotics. 
The belief that thousands of robots were rapidly being placed into industrial facilities in 
the United States made it pdsible for some analysts to see robotic technicians as a 
major "new occupation." Needs assessment studies were done- usually citing national 
trends from a variety of "futurists "-Mid were merged with a few quotations from the 
busing pre^. This produced a plethora of robotic technicians programs. It was 
estimated that in one year S^chigan community college would be turning oxii enough 
robotic technicians to serve local industiy for the next decade.® Th^ trsuning 
programs wliich were rapidly filled to capacity during the industrial recesion of 1982, 



See: Jdlsn Hunt snd timothy Hunt, HUmah Resources Implications of Robotics. Kalamafoo, 
Nfichigsti, 1984. 
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quickly emptied as the word went out into the student bodies thsxt there were no longer 
any jobs iii this area. 

There were at least three errors made by community colleges in their need to desigii 
robot programs. First, the colleges tended to look at national forecasts usually not 
made by those close to local industrial and technical trends. Most of these forecasts 
were inherently optimistic in that they did hot take into account either the market 
conditions affecting each industry, or the specific limitations of the techhblbgy itself. 
Thus, while industrial robots had proven to be very useful in some specific assembly 
and material handling jobs, they were expensive and very inappropriate for many other 
types of factory wbrfc.^ In addition, there is a natural bias on the part of 
manufacturers to overestimate their employment needs in hew occupations so as to 
insure a healthy bvereupply of labor from which they can draw their Workers. A 
community college has an interest in this regard which may be different than that of 
industry; thus, an independent analysis must be undertaken. 

The second error of the community coiieges Was to develop a program to implement 
the robot instead of uhderetahdihg the process (i.fc., the robot is a combination of 
hydraulic and mechanical systems which are often controlled by a computer-based 
programmable controller). The robot b not often isolated from other equipment, but is 
integrated through a programmable ebntroller. Thus, a robotic technician is a good 
electrical, mechanical, or design generalist with specific specialties in either the area of 
robotic controls, mechanical repair, br design. In other words, the focus on the "robot" 
failed to examine the interrelationship of the entire manufacturing process which is a 
hew area of occupations for cbmmunity college students. 



- 3Tiere is a& interating difference be^^ robote in the United 

Stats snd in Japan, The Japane^tend to deploy ve^r simple robotic applications, while originally the 
y.S. rotetic ihdust^ concerns to clone humail actions. ThuSj in the U.Si 

tM ^al to design a robot that could do what humans do while in Japan the robot was daigned to 
undertake tasks the human could peHorin. 
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Finally, and perhaps most importantly, the community colleges tended to build 
robctic programs for their entry level students when the immediate need in the 
American indiistnal sector was in the manufacturing facilities' present work force. 
Thus, the two-year programs locked students inside a curriculum that was simply too 
far removed from the ••real world and at the same time, firms were in Urgent need of 
having their present workers understand how to program and repair the robots already 
being deployed on the shop floor. 

indeed, this last error is significant in revealing ••new challenges" the computer-based 
technologies offer to community colleges. Despite their remarkable ability to make 
prbductibh of goods cheaper, more efficient, and more reliable, there is a remarkable 
slow deployment of computer-based technologies among American manufacturing firms. 
This is especially true among small- and medium-size firms which form the bulk of the 
American manufacturing establishments. 

The Industrial Techhblbgy Institute recently completed ah extensive survey of 1,386 
manufacturing companies in the Great Lakes Region of the United States. There were 
major differences between the implementation rates of large and small companies (see 
Table No. 1). For example, the rbbbtic adbptioh rate for plants with le^ than 50 
employees is 3%, and for firms over 500 emplc^ers it is 30%. For GAD, going from 
small, to medium and large plants it was 12%, 21%, and 49% respectively. For 
NC/CNC, 17%, 31%, and 61%. For most techhblbgies, the implementation rate fbr 
larger establishments is several times that of smaller plants.^ 

There are many reasons for these low adoption rates, but one often cited as a barrier 
by smaller firms, is the lack bf trained personnel to choose, implement, operate, and 
maintain the equipment.^ Thus, the issue of training for new technologies for many bf 
these firms becomes part of the process of impiementatioh. For the community 



Industrial Technolo^ Institute^ The Survey bf Mahufacttiring TecSnology Adoption. Center for Social 
and Economic &8u^, 1987. 

^ James Jacobs, "The Training Needs of Michigan Aiitbihobile Suppiiers^" July 1986. 
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college, this means the institution could not simply react to the firm's request for 
training, but must develop ties with the firm in order to help with the process of 
implementation. In short, the new technologies became another concrete means by 
which the community colleg« could become directly involved in the economic 
development activities of their communities— particularly in relation to small- and 
medium-size firmsi 

In a very real sense, the entrance of firms into the area of training for manufacturing 
technologies provided a •♦back door" to issues of econbraic development. For example, 
if an auto supplier firm was able to secure training from a local community college in 
Statistical Process Control (SPC) and, as the result of that, win a sizable hew contract 
from one of the brigihal equipment manufacturers, then the college, firm, and 
community benefited. The customized training now undertaken at many community 
colleges implicitly recognizes the legitimate "interest** of the firm as part of the 
community that needs to be served. Perhaps the greatest long-term effect of the impact 
of computer-based technologies upon community colleges is in this area: they have aided 
in forging a new commitment on the p^rt of the community college economic 
development of their areas through the initiation of customized training programs. 

Michigan Experience 

The state of Michigan is a major manufacturing area. As the home of the automobile 
industry— perhaps the largest single domestic consumer of hew computer-based 
manufacturing technologies^state policy makers are concerned with the development 
and implementation of these technologies. Part of Michigan's economic development 
approach has been to support the development of computer-based manufacturing 
equipment firms to develop an "automation alley" in the state. If Michigan industry 
were to remain competitive, firms would need to "get smart" through the rapid 
deployment of computer-based manufacturing techhology.^^ 




the deyelbpineiit of this perspective^ aee: •Task Force for a Long-Term Stratc^r," The Path To 
Ptesperityj Michigan Department of Commerce, November 1984; 
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Gne aspect of tfie state strategy called for the creation of ah appiieid researcB center in 
advanced manufacturing technology; In 1982, the state of Michigan* along with the 
Kellogg and Dow Foundations, funded the Industrial Technology Institute whose 
primary goal is the development and utilization of advanced manufacturing 
technologies. The Institute is a hbt-for-prbfit research development and deployment 
organization, composed of over 120 inc'lviduals, primarily from ehgiheerihg Backgrounds 
in manufacturing and cbmputef science; About 45% of the annual budget comes from 
contract research applications work with industrial clients, ifl is divided into 
"laboratories" of specialists in various areas of manufacturing. The Institute possesses 
one of the few FMS systems in the United States entirely devoted to research; a 
conformance testing center for Manufacturing Automated Protocol (MAP) systems, and 
with the establishment of the Center for Social and Economic Issues a commitment to 
examine the "human side" of technology issues. 

What makes ITI different from any other R&D organizations is: a) the institutional 
cbmmitmeht to support economic development activities; and, b) the belief that the 
issues of implementation or depioymeht are often equally significant to the narrow 
technological questions in determining the successful implementation of the hew 
computer-based equipmeht. 

Even in the origihal plans of the Institute there was a belief tfiatt community colleges 
could play a role in the process. The original dbcUmehts called for community cbllege 
participatibh ahd, therefore, AJ Lbrehzo, President of Macomb Community Cbllege was 
placed on the Eloard bf Directors bf the Institute. However, the specific means that this 
implemehtatibh process would be carried out was hot clarified until the Institute 
actuaUy opened in 1984. Mbrebver, the ihitiatioh of the Institute and its original 
funding sources in the state gbvernmeht briginated from the Governor's Office for 
Ecbhbmic Development and the Michigan Departmeht bf Commerce-there was little 
direct involvemeht from the Michigan Departmeht of Education. 
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Independent from this State action, however, Michigan community coHeges had begun 
to organize their own economic development activities. Ah economic development 
network was developed in 1982 to promote a relationship between the 29 colleges and 
the State efforts of economic development. In addition, in 1984 the Governor's Office on 
Job Training awarded a $500,000 grant to Jackson Gommuhity College to train 
instructors in the delivery of a Statistical Process Control program designed to be used 
by auto suppliers to qualify for Original Equipment Manufacturers new quality ratings. 
What was significant about this program is that colleges were being awarded state funds 
to develop a prbgrasa designed to aid one of the identified "critical" industries for 
retention in the state: automobile supplier firms. This Was one of the firet recognitions 
by nbh-educatibnal authorities of tfie key role community colieges can play in a 
coordinated state economic development policy. Second, it was also the firat recognition 
that the community colleges are important "gatekeepers" to small- and medium-size 
businesses— the foundation firms of the manufacturiag economy. 

Finally, the developnaent of the program also gave impetus for Michigan community 
colleges to begin a more systerQatic approach to the development of ties with local 
business and indtistiy. Most of the time the programs were run at the firm. 

Michigan automobile supplier firms, however, were not only concerned with the 
implementation of SPC. These firms were faced with real pressures-both from the 
OE^fe and the overseas competition in parts manufacturing to not only obtain greater 
quality but to reduce ce«ts. This meant they were in the proces of considering the new 
computer-based technologies. Given the small size of these firms, the training and 
technical assistance these firms would need in the proces could not be generated 
internally. State decisidn-makefs became concerned with the ability of the Michigan 
comEftuhity colleges to have the capability to provide training for these firnis during the 
process of implementation. To meet these objectives quickly, it was decided to establish 
a formal linkage between Itl and the Michigan community colleges. 
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Community College Relationship With T"! 

In January 1985, an individual faculty member from one of the cbmmuhity colleges 
was funded by the state of Michigan to conduct a study Into the training needs of 
Michigan automobile suppliers to determine their training needs. An advisory board was 
established of state busine^, labor, and community college individuals to guide the 
study which included: 

• visits to 25 automotive supplier firms to identify their training needs for the 
successful implementation of advanced manufacturing technology; 

• a survey of over 200 Michigan automotive supplier firms to identify their 
present and future training needs; 

• on-site interviews with vocational technical administrators from six 
community colleges in the state; and, 

• interviews with eight pereohnel managers concerning the career ladders open 
to community college students in the area of computer-based manufacturing 
technologies. 

This lead to a series of reports that have been issued concerning the findings and their 
implications for public policy.^ ^ 

These findings motivated the Nfichigah State Board for PubliCt Community, and 
Junior Colleges to fund a Community College Office at the Industrial Technology 
Institute. The purpose of the office was to serve as a means by tapping both the 
research capabilities and the technological expertise of the Institute for use by Michigan 
community colleges. This has included: 

• conducting a student ahalj^is^of a course taught by Michigan community 
colleges concerning Statistical Proce^ Control; 

• developing a feasibility study for determining whether a community college 
should undertake the development of a high tech center; 

• working as an implementation "team" with a company and a community 



For a summary of tSc funding, see: Jama Jacobs, Fi nal Report: Training and Pub lic Poi icv. March 
i987; 
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cd'iege where ITI contributes its technical expertise to help the company 
deveJbp its manufacturing specifications and then integrating the training 
conducted by the community college; 

• developing a Customized Training Institute that will teach Michigan 
community college staff to better respond to the needs of business and 
industry; 

• conductiDg a study to determine the career paths for vocational-technical 
students in advanced manufacturing technologies; 

• developing a set of assessment instruments and training modules for 
computer-based technologies to be used by community colleges; 

• providing community colleges with a technical reference and information 
service which they can make available to small- and medium-size firms in 
their area. 



The office is staffed by a faculty member from Macomb Community College. In the 
future, it is anticipated that some form of internship will develop between other 
Michigan community college staff and ITI. 

The relationship between ITI and the Michigan community colleges, however, is hot 
simply one-way. In turn, the community colleges are considered vital to the economic 
development interest of ITI. Manufacturing in the United States in general, and 
specifically Michigan, is heavily concentrated in smaller uiiits. About 80% of Michigan 
manufacturing firms have less than 100 employers and they provide a significant 
proportion of higher paying jobs to most of the urban areas in the state. Moreover, as 
the original equipment manufacturers continue their ••hollowing out** precedes and 
become more a^emblere of automobiles than part makers, a critical question is whether 
these smaller manufacturers can capture this new business. 



One strategy to insure the long-term success of these firms is through the 
implementation of computer-based technologic. In this process of technical assistance 
to small firms, the Michigan community colleges are considered the '•gatekeepers.** to 
these businesses. Indeed, ah innovative state program, the Technology Deployment 
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Service, which was developed in close consultation with ITI, is based bid tfie iise of the 
community colleges as ••industrial" extension centers similar in function to the 19th 
century agricultural extension policies of many midwestern states. Their strategic 
location, plus the flexibility and the wiHingness to serve the interest of the Ideal 
community, make them a needed complement to the mission of the Industrial 
Technblbgy Institute. Thus, part of the Liaison Office function is have ITI utilize the 
community college system for the successful deployment of new manufacturing 
technologies. 

What Has Been Learned 

In the past two years of joint ITI-cbmmunity college activities, a number of lessons 
. have been learned that may be applicable to other community coUeges.^^ 

1. A good program in computer-based manufacturing technologic starts by 
adapting to the sp^ecific needs of its major clients. In large part because the 
implementation of by the marketplace, the 

specific design of the training be generated from the needs of the 

clients. Thus, commuhity colle|« must^ very accurate 

information concerning hot just the technologies but the wny they are being 
impiernenled by the local industry. For example, in the technology of 
ComputesAided Design, the computer terminals can be used to quickly 
generate ^phisticated and accurate designs of parts, compared to some 
industries that still use blue prints. In that sense, the computer-aided design 
equipnaent serves as an automated drafting ^tein which meaM programs in 
GAD should strive to support adva^^^ CAD techniques in finite element 
analysis, solid modeling, and kinematics. 



On the other hand, if the industries in the area are using CAD as a means to 
make a transition to the manufacturing of parts (i.e., to be able to have the 
ability to send messages to the machining centers to create that part J, then 
CAp-CAM means that operators must have an intimate knowledge of 
machihihg theory ^ ractice. The design of the curriculum is a different 
sequence because the ds of the operators are different. 

This attention to the ^ns in the local industry is not found among many 
community college vocatioiial programs who often take a few remarte; from 



iy of the foilc^iiig sugt^tic^ recent empiricai study of "high tecbnoli^* 

programs ^^ducted By the Nationd Center For ^«e«rcb In Vocstiond Educition. See^ William 
L. Ashley^ Ernest t. Fields, and Judith M. Boylson, Quality Indicators For High Technology Programs. 
March 1987: 
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^z^:?^!?l°li:^°^i;"^j ^ sufficieht grsuhds to determine tfie growth of 

'^*e;Pro8.ra™v Jn^eed^^c^^ community cbijege staff prepare expensive 

equipment pufcfiase listed often without examining the local industrial trends 
for the Use of this equipment. 

2. Fcjjlowing from the first statement, a good program must also understand 
the different needs of the clients (i.e., the students who are enrolled in the 
programs). In tecBAlcaj programs, three types of students are normally 
found; young stud«ente entering the job mark^^ the first time, workers 
coming back to school for additional trainingr and pider wo displaced 
from their previous employment (or in transitioh Back to the workplace). 
Each requires a different community response to training for the new 
technologies. 

For the ybung people entering the workingfoFce, the programs should 
contain broad generalized course that teach fundamentals and give a basic 
understanding of design, mechanical^ or electrical technology. These will 
provide cmployere with j^ung workers who are grounded in Hseic technical 
sfcilts. These programs should be constructed with the assumption that th^e 
students will be giveh more specific training by firms on particular 
equipment or process^ found at firms that w'^^^^ Hire them. There is strong 
support among manufacturers for entry level workers to posses good 
technical basic skills which serve as a fouhdafcioh for further training. If 
po^iBIe^ a C(X)perative education program should be developed to expwe 
stude^te to the workplace and the direct experience with computer-based 
equipment. 

For wbrkere on the job, they might ^ specialized customized training in 

particular proce^es, or particular hew This training is often best 

done at the plant of the firm, and often in conjunction with the vendor 
training. In genersa, these students need programs which are particularly 
geared to the individud jMeds of their employer^^^ addition, they may 
need assessmem and spedfic programs that wUl permit tMm to advance in 
their careers. In the preparation of these programs, community colleges 
should not oyerlpok the possibility of designed programs for executives and 
engineers from these firms. 

For the third group, many of wh^^ have some specific vocational and 
technical experience, there heeds to be training in b!^^^^^ skills of reading, 
^ri ting* etc., as well as technical skills often in in order to 

reaasume^empjc^abiH^. Th^ programs should be short and based around 
an undei«tanding j^ best as possible on the individual "career" paths open 
in the local industry for indiyldiials entering that field. Given the special 
backgrounds of these individuals, training needs to be accompanied by a 

ERIC " 
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substantiai commitment to placement, and job search skills which again are 
often not found in vocational technical departments at community colleges. 

^iiccessfd training in computer-based technologies calls for community 
colleges to segment their market. This means more attention to the design 
of training, the continual ase^^ and adjustment of programs, the heed 
for continual staff development in specific technical fields, and greater 
sbphistication at identifying hew skill requiremehts. It also means less 
attention to getting "state of the art" equipment (which remalas in that 
state fpr usually less than six months!) and brand new centers. In a sense, 
the community colleges need to absorb the lesson that industry has learned 
about the hcw mahufacturihg technologies: it is the means by which humans 
interact with the hew technology that provides the cutting edge^ not the 
techndldgy itself. 



3. Gomputer-based nianufacturing technoldgies need a greater skilled workforce 
which often forces community colleges to respond simultaneously in three 
separate skill areas. 

The first is in the area of basic skills training. All levels of the workforce in 
mahufacturihg are faced with unprecedented demands to read, write, and 
think inteHigehtly on their jobs. Ihd many companies now assume that 
the occupatibhal half-life (the length of time when half of the knowledge and 
skills needed by wbrkera to perform their jobs are obsolete) has declined 
from 7-14 years to 3-5 years. Almost all workers in mahufacturihg are faced 
with the issue of retraining which means the ability to "know how to learn." 
Too often, community cdllege Vdcational programs were based oh leariiihg 
from repetition as opposed to the develdping critical thinking skills. 
Learning to "know how to learn" is especially impdrtant fdr the new student 
pbpulatioh where education must mean the ability to explore the theoretical 
issues involved with the technology. This will provide a better basis for 
further specialized training. 

A second concern centers around the need for integrative skills or multi- 
skilling. This is somewhat a cbntrovereial issue for while it is clear that 
workers need tb have mbre than one skill, there is less empirical proof that 
"simplified" job cla^ifica^^^ increase skill levels.*^ The computer- 

based techhblbgi^ are callih for the development of work teams, and other 
cdUective work situatibhs that require a different approach to the training of 
an ifldiyidual worker in a skill. The ability to work with othere, to be sble 
to make group decisions, and tb take collective respohsibility become 



^^6r a discussion of the debate, see: ■ Progreaive Work Pwts Split UAW>" AutomotiveNcws, April 
6, 1987, p;i 



19 



important, new areas of concern that heed to be reflected in the training 
programs. 

Third, the hew computer-based technology req^^^ which are much 

more of ah intellectual character than those of preceding hoh-computerized 
techhblogies.^^ Ttis means the heed to shift the perception of factory jobs 
as some "dead end" mindle^ work that would not be attractive to mahy 
community college students. 9n the cohtrao^, the mental skills necessary for 
work ih a computer-based mahufacturihg ehvirohmeht are very demanding. 
It is necessary for community colleges to begin recruitment of a hew group 
of students into their vbcatiopal programs. 

4. The hew techhologira al» ijoUeges' ability 

to broaden their definition of appropriate manufacturing curricula. In the 
past, the commuhity college served primarily as a training ground for hourly 
operators and skill trades workers ih mahufacturihg; the hew computer- 
based technologies require training dmpn^ ait occupdtionat groups. For 
smaller firms, this in particular has meant the need for training of executives 
ahd first-lihe supervisioh. In large part, the impIeEaentat^^ of the 
techhblogy is first cbhtihgeht upon the ability of executive to become 
familiar with their specific capabilities of the hew equipmeht. New curricula 
must be inserted which include managemeht awareness sessiohs, technology 
briefing, and the ihitiatioh of courses in the cost^justification of the hew 
equipmeht. For firet-lihe supervisors there is a heed to learn about how to 
manage hew techholbgies. Fihally, the demands for knowledge of computer 
programming and lahguage-skills often fouhd ih the busine^ departments 
need to be combined within the vocatiohai techhical areas to provide a 
fuhdamehtf.1 background for computer-based mahufacturihg technologies. 

These changes also insert a number of other disclpHnes and approaches 
directly withih the vocatiohai techhical area. They provide a stimulating 
combihatioh of liberal arts ahd bccupatidhal skills, and will challenge the 
organization of commuhity colleges. But ih the process, they will revitalize 
the vocationaLeducation sector and provide meaning for much of the liberal 
arts curriculum. 



The Japanese sutomaker Mazda, for example, in its assessment for new workers at its Flat Rock 
facility is demahdihg that they be evaluated ih terms of tfieir ability to "cooperate" with others on the 
job. 



_ This hj^>eeh d^ti^ked in Mmt detail by Loub Tomatzky and Rocco DePietro, "Computer- Assisted 
ManufMturing: Training In What By Whom and For Whom?". Presented at the Worfc fe America 
Institute , February 26, 1987. 
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5. The more narrow the specific training- n^^^ of a firm bii the hevr 

community colleges should play a role as a sole 
^^^^ °^ equipment-specific training is done by the 
vendors, and there appears to be no long-term cbahge wanted by firms. 
Indeed, it is logical for vendors to off that service. They know their 
equipment best, and they have the most Up-to-date models. Given the 
general cash shortages most institutions face, it would be ihfeasible to openly 
compete on all levels with private training vendors. The issue is how to 
develop some S3rt of "mesh** with the vendor where perhaps the instructors 
from cbmmuSity coJleg^ are trained by vendor and they take this 
training into a smallr and medium-size firm. Vendors are far less able to 
handle the needs of smaller mahufacturing units and there are many 
opportunities for joint agreements to be undertaken. In addition, 
coDflmunity colleges can offer other service to complement these functions, 
especially in the area of basic skills preparation and technical a^^ment. It 
would appear more fruitful to work with the equipment training vendor 
than to see them as competitors. 

New Challeitges A&ead 

Obviously, these approach^ present some hew opportunities and challenges for the 
traditional vocational-technical education concept at a community college. There are 
many, but three appear to be very impbrtstht: 

1. The precedihg suggwtibns for alteration of computer-based technology 
programs calLfor a large, stable staff to develop courses, design programs, 
meet with firms to customize coursewbrk, and remain current in programs. 
This calls for a new meaia of financing these activities, particularly in the 
funds received ffbm state sources. Typically, the activities are funded only 
if they are ** regular cburs<a» leading to a degree or completion bf some 
certificate. While this funding has been important, if community cbHeges 
will be able to serve this additional market, they will heed either alternative 
means of state support for these ventures, ahd/or the ability to charge 
different rates to firms for their services. 

In the past, many cbmmuhity college programs were sold to business and 
industry because they were cheaper than those that existed in the private 
marketplace^ Hbwever, recent data on training costs indicate that firms are 
mpr^ than willing to pay for the real cdste that are much higher if the 
traininfi thty reeavc is adequate. This sugg^ts that community colleges 
should begin to recover costs through charging adequate few for their 
projects. Even oh this basis, the costs bf community college programs can 
still be con siderably lower than those in the private vendor communities.*^ 



A typical equipment vendor will ehttrge at least $l666 for a 4*hour week of trailing; 



However, t&e issue of fiow to fund some of these new programs will demand 
some refinement of tfiie financial concepts that have been used In the pssi. 
Again, some of the possible areas of change is the development of formulas 
wb^re customized training is specially supported by the state because It 
deyelo{)s the human capital of the state to insure the retention of business in 
the community. 

2. Another major isue is the question of staff traihihg, hot jiist among the 
faculty, but the administrators and the support staff. All good programs will 
heed to giv« faculty increasing amounts of half-time assignments, specific 
i;eminars and conferences, and traihihg. 

the staff implicatibns appear to be equally profound. There is the need to 
maintain a "reserve army" of techhically trained staff ready to undertake 
cus^mized training for firms. How can a technical trained staff be freed 
from the daily regular teaching activity yet remain supported by the 
institution? There is not enqugh flexibility to be able to meet the heeds of 
emplbyere for traaning. Some schools meet this dilemma by using their 
"t3rpical" faculty to fill their normal teaching loadSi while getting a number 
of part-timere from industry. While this is adequate in filling classrooms 
with pwple, this db« not gehersrte professional development, nor do the 
skiUs of the faculty reflect back into the regular classes. In the long-run, 
the^ dual programs may hot be cast-effective and may be untenable given 
uhioh-management considerations of the colleges. 



In additibh to the heed to retain faculty for this worki there is also the issue 
of maihtaihing other specialized rolw of training for courses, ability to 
conduct management and operator traihihg simultaneously, and the ability 
to^prpyide technical assistance to firms. These are all critical roles which, at 
this point, few If any of the traditional sources of staff development 
automatically consider as inapprtant. The issue becbm^: Ifcw do 
community colleges take oh this training? How much can the skills of 
busings and ihdustiy itself be tapped to develop the necessary skills to build 
a good program in the advanced iSahufacturihg technologies? 



. Finally, there is the Issue pf how to serve business and industry. The simple 
rhetorical reply, "give them what they want" is unacceptable. Many firms 
don't know what they want. Indeed, they often seek out community colleges 
because as educators they should Save a better idea of what should be done 
in the area of traihihg. Moreover, suppose what the firms want is different 
from what the college or the edmmunity iHe eoHege represehU vxania. For 
example, in the weio^ of customized triuhihg, ah important iM"ue re-occure. 
If thousands of dollars of state monies are used for traihihg of wbrfcere, and 
the plant clesra, what rwidual training benefits can now be kept in the 



25 



22 



cbmmuhity? It seems reasonable for the community colleges to demand if 
public funds are being used for training, then a "training acc^^^^ be reached 
where private industry recognizes the training that has been undertaken by 
another company. If the purpose of the governmental support for the 
training is to develop the state human resource base, then it appear^ 
reasonable to insure that ejtch worker be given some transferable skill they 
can take to another job. eompahies will, of course, resist these efforts, but 
it will ultimately benefit them by keeping costs low. It is not accidental that 
among all industriai countries, the United States is last in per capita 
spending for industrial training. One reason for this Is the unfortunate lack 
of any sort of national policy.^^ In the absence of this policy, the 
community colleges must seek to develop it on a regional or state-wide basis. 

Cdncltisibn 

The lack of a national training strategy may soon come to an end. The growing 
concern over the loss of the American manufacturing base has initiated a call for an 
interest in increased training as one potential remedy- In the most markettonented 
areas of the Federal government, there appears to be stirring the notion that 
government monies should be used to train people. No doubt, this will spill over into 
the community colleges and be utilixed to benefit many of the suggestions outlined 
above. Two words of caution, however, should be sounded: 

Trdintng is not a subMitute for an empioyment pdiicy. The slogan, "Keeping 
America Working" clearly belongs in community college discouree. But it needs to be 
equally clear that new Jobs must be created and new governmental policies must be 
made that create these jobs. There is no free market that will automatically create 
manufacturing work in America. There must be some national policy of job creation, 
and bur interest with the training in mahufscturing technologies should contribute to 
these efforts. In that sense it is proper that community colleges continue to be 
concerned with the lack of a supply of jobs, as well as the present demands of 
manufacturers for trained individuals. 



a discission of indtistrial trnning poticia in other coutttfiw, sec: Offlcc of Technology 
Assessment, Technology and Structural Unemploymelitf R fe iitiplb vinie Dispiaced Adults, Washington, 
1986, ch. 5. 
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The issue of whether public education can meet the training chdUenges oj the new 
manufacturing technoiogiea ia atitt open. While for many public educators, it is 
axiomatic that the ebmmuhity colleges serve as the source of industrial training, there is 
no consensus in industrial circles for that view. Most of the large industrial firms run 
giant private training programs. UAW-GM claims to be the largest private training 
program in the world. Private vendors ihereasihgly are involved in the training areas- 
all offering services and courses which cannot be matched by the ebmmuhity college. 
The community college must find its competitive edge. It is hot automatic that the 
ebmmuhity colleges will become the centers for technical training. However, if some bf 
the restructuring that is suggested in this piapef can be adbpted, community colleges 
and Afflericah industry will benefit. 
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